In this work the inclusion relations between absolute summability domains of a normal matrix A and certain factorable matrices are described. Thus, some classes of factorable matrices transforming the absolute summability domain of A into a set of convergent or absolutely convergent series are characterized. As an application, the special case where A is the Cesàro matrix is considered.
Introduction
In the present work the transforms of absolute summability domains of normal matrices under triangular factorable matrices are studied. Let A = (a nk ) be a matrix with real or complex entries and for every sequence x = (x k ) with real or complex entries. Throughout this work we assume that indices and summation indices run from 0 to ∞ unless otherwise specified. Let
cs A := {x = (x k ) | Ax ∈ cs} , l A := {x = (x k ) | Ax ∈ l} . Let M be the set of all lower triangular factorable matrices M = (m nk ), where
is said to be normal if A is lower triangular and a nn ̸ = 0 for every n. The inclusions of summability domains (and the subsets of summability domains) of different normal matrices are studied in several papers (see, for example, [1] [2] [3] [4] [5] ).
In this work the necessary and sufficient conditions for l A ⊂ cs M (resp., for l A ⊂ l M ) for every M ∈ M cs v (resp., for every M ∈ M l v ) are found. As an application, the special case where A is the Cesàro matrix is considered. 
Proof. The proof easily follows from the relation M n e 0 = r n v 0 . Proof. As the inverse matrix A −1 of a normal matrix A is lower triangular, then for every x = (x k ) ∈ l A we can write
where z l = A l x. Hence for M ∈ M and for each x ∈ l A we have
where
The normality of A implies that for every
v and every x ∈ l A if and only if (t n L n (z)) ∈ l for every (t n ) ∈ l and every z ∈ l. The last relation holds if and only if
for each z ∈ l. As for each z ∈ l we can write
then for the validity of (2.3) for each z ∈ l it is necessary and sufficient that B = (b nk ) is a transform from l into m. By 
Proof. As in the proof of Theorem 2.2 for M ∈ M we get equality (2.2) for each x ∈ l A , where z l = A l x. Consequently from (2.2) we see that Mx ∈ cs for every M ∈ M cs v and every x ∈ l A if and only if (t n L n (z)) ∈ cs for every (t n ) ∈ cs and every z ∈ l.
By the well-known theorem of Dedekind and Hadamard the last relation holds if and only if
for each z ∈ l, then for the validity of (2.5) for each z ∈ l it is necessary and sufficient that D = (d nk ) is a transform from l into l. By Proposition 77 of [6] , D transforms l into l if and only if condition (2.4) is fulfilled. This completes the proof.
As condition (2.1) follows from condition (2.4), from Theorems 2.2 and 2.3 we immediately get the following result. 
(2.6)
Applications for Cesàro matrices
Let C α = (a nk ), α ∈ C \ {−1, −2, . . .}, be the series-to-series Cesàro matrix, i.e. C α is a lower triangular matrix where (see [7] ) where (see [7] )
Further we need the following properties of Cesàro numbers (see [7, pp. 77-81]): Therefore from Proposition 2.1 we immediately get:
With the help of Theorems 2.2 and 2.3 we prove the following results. Proof. In this case condition (2.4) of Theorem 2.3 can be presented as follows: Let now Re α > 0. We notice that condition (2.6) of Corollary 2.5 now takes the form
by (3.1) . With the help of (3.2) and (3.3) we get that this relation holds if and only if Re α ≤ Re t. Using relations (3.2) and (3.3) we obtain for Re α ≤ Re t that
This completes the proof. 
